This study was designed to assess changes in diet and serum lipoproteins in shift workers. Twelve shift workers and 13 day workers were examined before employment and after six months at work. Material and methods Workers who had applied for a job at a paper mill and a machine manufacturing plant were invited to participate in the study. The first examination was carried out the week before employment started and the second six months later.
triglycerides did not change significantly. In both groups a decrease in systolic blood pressure was observed. The ratio between apoB and apoA-1 lipoproteins increased by 18% in shift workers compared with 5% in day workers.
The change in the ratio between apoB and apoA-1 lipoproteins showed a significant inverse correlation with the change in intake of dietary fibres.
Recent studies have indicated that shift work is associated with an increased risk of coronary heart disease (CHD).'" Few studies exist, however, of traditional risk factors for CHD in shift workers.
Some have shown lipoprotein disturbances in shift workers but those did not include dietary data.7 One likely reason for increased levels of blood lipids in shift workers might be their dietary habits but there are no data available to support this assumption.
The present study had two aims: to determine whether shift work results in disturbances of serum lipoproteins and to determine whether dietary factors are related to changes in serum lipoproteins.
Material and methods
Workers who had applied for a job at a paper mill and a machine manufacturing plant were invited to participate in the study. The first examination was carried out the week before employment started and the second six months later.
Those who met the following criteria were included in the study: men between the ages of 18 and 39 with normal concentrations of serum cholesterol (< 7 0 mmol/l) and serum triglycerides (< 2-2 mmol/l). Subjects with any of the following were excluded: shift work during the previous six months; immigrants; and history of CHD, diabetes, kidney disease, or any other chronic disease.
Of the 43 men who were enrolled in the study, 39 subsequently participated in the follow up examination six months later. Of these, six did not qualify owing to incomplete dietary diaries. In addition, eight were excluded because of an accident in the laboratory resulted in incomplete serum analyses. Of the 25 subjects who completed both examinations, 12 were shift workers and 13 day workers.
The shift workers worked a rotating three shift schedule and were process operators. The shifts changed at 0600, 1400, and 2200 in the following sequence: NNNN---MM-AAAM--MMMM-AAA-NNN-------(N = night shift, M = morning shift, A= afternoon shift and -= day off).
The day workers were maintenance men and metalworkers. The weekly working hours for day workers were 40 and for shift workers 36.
All subjects completed a questionnaire that included a detailed occupational history, smoking habits, and current medical symptoms. The medical examination included measurement of body weight and height. Body mass index (BMI) was calculated: BMI = body weight/height2.
Blood pressure was measured with a sphygmomanometer with the subject supine and after five minutes of rest. Venous blood samples were drawn from an arm vein in the morning after a night's sleep, the subject having fasted from 2400 the night before. Plasma was centrifuged within two hours, stored in a refrigerator at 40 C, and analysed within three days.
The analyses of blood specimens included total cholesterol, triglycerides, apolipoprotein-B (apoB), apolipoprotein-Al (apoA-1), and y glutamyltransferase (GGT Table 1 summarises subject characteristics at the first examination. The dietary intake of major nutrients was similar in the two groups at the first examination (table 2) .
The mean protein intake in both study groups, as estimated from dietary records, was 94 6 g (SD 16 7) at baseline examination and 86-1 g (SD 204) at follow up. The corresponding values computed from urinary nitrogen losses were 91-0 g (SD 37 9) and 83 1 g (SD 37 4). The correlation coefficient between protein intake assessed by dietary records and urinary nitrogen losses was 0-23 (p = 005). Table 3 shows the changes in dietary intake and blood variables after six months of work. The change in the ratio between apoB and apoA-1 was significantly increased only in shift workers. When com- The change in fibre intake correlated inversely with the change in the ratio of apoB to apoA-1 (r = -0-43, p = 005, see table 4) .
No significant change in smoking behaviour was shown. The systolic blood pressure decreased significantly in both groups. An insignificant increase in diastolic blood pressure was observed in both groups. The change in systolic blood pressure did not correlate significantly with changes in major nutrients. The change in diastolic blood pressure, however, correlated inversely with the change in the 
